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STEP MODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily and efficiently 
adjust the exciting frequency by comparing the step 
duration of a piezoelectric motor with a limit duration of 
a step to be appropriately rotated. 



SOLUTION: In a control circuit 2 of a piezoelectric 
motor M1, a programmable oscillator 17 outputs the 
alternating frequency signal corresponding to the 
desirable exciting frequency fE, and excites the motor 
M1 for the appropriate operation at a frequency near the 
resonance frequency fR through a wire 61 and an output 
means 3. Since the resonance frequency fR is fluctuated 
by the influence of the effect of heat t it is necessary to 
adjust the frequency fE, and the circuit 2 measures the 




step duration t1 of the motor M1 at the frequency fE 
with a spring plate 50 and a rotor R1 . This step duration 
ti is compared with a limit duration tO of the appropriate 
rotation of the motor M1 at the frequency fR, and in the 
case where the step duration ti exceeds the limit 
duration t0, a duration ti+1 at a new frequency fE (fE+Af) 

is measured. In the case where the step continuity period ti continuously exceeds the limit 
duration t0, the new frequency fE is quickly converged in the opposite direction, namely, to the 
frequency fE-Af. Frequency fE is thereby easily and efficiently adjusted. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the approach of having resonance frequency (fR) t exciting the piezoelectric motor 
(M1) with which an excitation frequency (fE) is electrically supplied into each step of operation in 
step mode, and supervising It has the monitor phase covering a number step at least which said 
motor followed. During the monitor phase, the duration (tE+1) of the current step of said motor 
is measured using the predetermined value (fE+1) of an excitation frequency. How to excite and 
supervise the piezoelectric motor characterized by amending that duration (tE+1) towards 
reducing the duration of a step for said excitation frequency (fE+1) to the following step 
according to the result of this comparison as compared with the duration (tE) of the last step. 
[Claim 2] The approach according to claim 1 that said amendment is characterized by adding the 
predetermined increment (Delf) which can become forward or negative to said excitation 
frequency (fE+1). 

[Claim 3] The approach according to claim 2 characterized by changing the notation (Delf) of an 
increment when it is shown by comparison that the duration (tE+1) of a current step is larger 
than the thing (tE) of the last step. 

[Claim 4] The approach according to claim 2 characterized by giving a negative value to said 
increment to the step of the beginning of a monitor phase when the value (fE+1) of said 
predetermined number of excitation frequencies is larger than resonance frequency (fR). 
[Claim 5] An approach given in claim 1 characterized by having an initialization phase covering 
the number step at which the motor continued before the monitor phase, and deciding the 
predetermined excitation frequency used at the time of initiation of a monitor phase thru/or any 
1 term of 4. 

[Claim 6] In an initialization phase, the range of the excitation frequency between two threshold 
value (fmin, fmax) is taken into consideration. Since the 1st step of a motor is generated, the 1st 
thing (fE) of excitation frequency threshold value is used. The duration (tE) of this step is 
measured. When this is shorter than the maximum marginal duration (tO) 1 at a monitor phase 
delivery and in not being short Amend an excitation frequency (fE) in the direction of other 
threshold value, and since the 2nd step of a motor is generated, the amended excitation 
frequency (fE+1) is used. The approach according to claim 5 characterized by repeating until the 
duration (tE+1) of a step becomes shorter than said maximum marginal duration (tO). 
[Claim 7] In the step mode of having been suitable for operation of the approach of a publication, 
it sets in excitation and the supervisory circuit of a piezoelectric motor (M1) in claim 1 thru/or 
any 1 term of 6. The programmable oscillator which supplies a variable frequency signal (fE) to 
the power circuit (3) of a motor (M1) (17), A means to measure and store the duration (tE+1) of 
the step of a motor (13 14), A means [ the duration (tE) of the last step, a predetermined 
marginal duration (tO), or both sides / duration / (tE+1) / said ] (18), The excitation and the 
supervisory circuit of a piezoelectric motor which are characterized by having acted on the 
programmable oscillator (17) according to compared with the preceding term each means (18), 
and having an accommodation means (15 16) to correct said variable frequency signal (fE). 
[Claim 8] The circuit according to claim 7 characterized by being made as [ correct / said 
accommodation means (15 16) / by the increment / said variable frequency signal (fE) ]. 
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[Claim 9] The circuit according to claim 7 or 8 characterized by equipping said measurement and 
a storage means (13 14) with the counter (13) related with the latch register (14). 
[Claim 10] A circuit given in claim 7 to which a circuit is characterized by having a means (1 1) to 
control said measurement and actuation of a storage means (13 14) after the reception of the 
pulse generated by the detection means (50 57) of a motor when a motor carried out a step 
thru/or any 1 term of 9. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention excites a piezoelectric motor and relates to the approach 
and circuit to supervise. If it says a detail, this invention excites and supervises a piezoelectric 
motor in step mode, and relates to the approach and circuit which stabilize the resonance 
excitation frequency of a motor. Such a motor can be used for a clock. 
[0002] 

[Description of the Prior Art] Generally, the piezoelectric motor ensured support of shaft 
orientations and is equipped with Rota attached in the stator which forms the supporting 
structure shown at the time of rotation of Rota pivotable. the [ European Patent ] — refer to 
EP-A No. 0580049. A piezoelectric motor operates with the resonance frequency fR of a stator. 
An excitation circuit impresses the excitation frequency fE equal to resonance frequency to a 
stator. However, by ambient conditions, such as temperature, although these frequencies are 
changed by the passage of time, such as wear, again, they are not changed in the same mode. In 
fact, the effect of temperature of as opposed to [ as opposed to / a circuit ] an excitation 
frequency is larger than effect of as opposed to [ as opposed to / a stator ] resonance 
frequency, the case where fluctuation between these two frequencies becomes large too much - 
- actuation of a motor — deteriorating — just — being alike — a motor stops. This is because 
the excitation frequency fE of the alternation signal impressed to a motor must be supervised 
and this excitation frequency fE must be made still equal to the resonance frequency of fR of a 
motor. 

[0003] The motor resonance frequency monitoring system which uses the closed-loop circuit 
which stabilizes an excitation frequency continuously is common knowledge. This is related with 
the PLL (phase locked loop) system for generally maintaining uniformly the phase shift between 
the electrical potential difference impressed to a motor, and a current. Such monitoring system 
needs a phase detector and a voltage controlled oscillator. However, please understand that 
such a supervisory circuit will become complicated and expensive with these components. 
[0004] other solutions — the [ European Patent ] — it is common knowledge from EP-A - 
0366496 [ No. ], and this patent has indicated the piezoelectric motor supervisory circuit, and 
this circuit is equipped with the electrical-potential-difference comparator used as instead of 
[ of a phase detector ], and the voltage controlled oscillator. However, because of the 
component with which the circuit is used also in this case, it is expensive and complicated. 
Furthermore, the analog quantity is used for the system of the conventional technique 
supervising an excitation frequency, and this is complicating the system. 
[0005] 

[Problem(s) to be Solved by the Invention] The above-mentioned supervisory circuit and above- 
mentioned approach of the conventional technique are complicated in order always to have to 
secure that it is still the same as that of resonance frequency required for these to have to 
adjust an excitation frequency to a precision extremely, and for the excitation frequency of a 
parenthesis rotate a motor. When a motor rotates in step mode, in fact, the circuit of a Prior art 
is too complicated and, so, too expensive. [ in / the application predicted by this invention ] The 
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motor in step mode rotates continuously, and if there is nothing, it is not necessary to adjust the 
excitation frequency continuously. 

[0006] In order to adjust an excitation frequency focusing on resonance frequency, it is easy, 
and an excitation frequency is excited and the purpose of this invention is [ it is cheap and ] 
offering the solution of the above-mentioned problem of the conventional technique by [ which 
supervise ] offering an efficient approach and the circuit which is easy to make. 
[0007] 

[Means for Solving the Problem] This purpose is attained by the approach of exciting and 
supervising a piezoelectric motor in step mode. The motor has resonance frequency and power 
is supplied on an excitation frequency into each step of operation. Said approach is equipped 
with the monitor phase currently crossed to the step of a motor which some followed at least, 
and the current step of a motor is received. The excitation frequency of a predetermined value 
is used and the duration of a current step is measured. The duration is compared with the 
duration of a precedence step, and it is characterized by the value of the aforementioned 
excitation frequency amending to a consecutiveness step towards there being an inclination to 
shorten the duration of a step according to the result of such a comparison. The equipment is 
equipped with the programmable oscillator which supplies good accommodation signalling 
frequency to the power circuit of a motor, a means to measure the duration of the step of a 
motor and to memorize, the means in comparison with the duration of the step which precedes 
said duration, and/or a predetermined marginal duration, and an accommodation means to 
answer said comparison means, to act on a programmable oscillator, and to change said signalling 
frequency which can be adjusted. 

[0008] In an advantageous mode, the approach and circuit by this invention enable stabilization 
of the excitation frequency by the digital signal. Furthermore, the approach and circuit by this 
invention make it possible to essentially [ the step motor itself ] use simple structure. 
[0009] Although the approach and circuit by this invention are used and continuation rotation is 
not performed, at a stretch, it rotates a number step every, and one step or before performing 
the following step, an external command is stood by preferably, and the motor by which such a 
step can become a part of perfect rotation or rotation is supervised. For example, when using 
this motor for an electronic clock and driving the second hand, an oscillator is controlled by the 
clock circuit and a motor carries out per second 1 step rotation. A motor rotates correctly with 
resonance frequency fR. The duration t required to perform such a step, whenever a motor 
carries out a step is measured. In order for a motor to operate proper, the duration tO which 
shows the right operating limits corresponding to a marginal duration is determined. The 
measured duration is compared with this threshold value tO. When Duration t exceeds a duration 
t0, it turns out that the excitation frequency fE has stopped already corresponding with 
resonance frequency fR, and that this must be adjusted. What is necessary is just to ask for the 
new motor excitation frequency fE near a former thing, and to measure whether a motor rotates 
less than [ marginal duration tO ] in this new frequency, since the effect of ambient conditions, 
such as temperature, only changes the resonance frequency fR of a motor gradually. So, by 
completing a frequency fE as resonance frequency fR gently, it manages in order to supervise 
the frequency of a motor resonator sufficiently correctly so that a motor may rotate 
appropriately. 
[0010] 

[Embodiment of the Invention] The gestalt of operation of the theme of this invention is 

explained below as a mere example with reference to an accompanying drawing. 

[001 1] Drawing 1 is the schematic drawing of a piezoelectric motor and its control means, and 

can excite and supervise such a motor by the excitation and the supervisory circuit by this 

invention. 

[0012] The piezoelectric motor M1 ensured support of shaft orientations, and is equipped with 
Rota R1 attached in the stator S1 (not shown to drawing 1 ) which forms the supporting 
structure shown at the time of rotation of Rota pivotable. A piezoelectric motor M1 operates 
with the resonance frequency fR of a stator, and so, it is excited so that it may resonate about 
the axis of the disk of a stator S1 corresponding to symmetrical vibrational motion. The control 
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circuit 2 of a motor supplies the alternation signalling frequency corresponding to the excitation 
frequency fE to wish. For this reason, the control circuit 2 is equipped with the programmable 
oscillator 17 arranged so that the frequency fE to wish may be given. Here, please care about 
that the RC oscillator combined with Xtal brings about reference frequency. An oscillator 1 7 can 
be switched. That is, it can turn on and off by the control circuit 2. Directly, there is an output of 
an oscillator 17, it is, drives the piezoelectric device of a motor through an electric wire 61 and 
an output stage 3, and vibrates a stator S1, and rotates Rota R1. 

[0013] The angle positioning means (50 57) is established so that rotation of Rota R1 can be 
suspended by the two angular positions shifted 180 degrees, for example, such a configuration — 
the [ European Patent ] — since it is indicated by EP-A -0587031 [ No. ] at the detail, for 
details, please refer to this. 

[0014] The positioning means is equipped with the contact leaf 50 made by the configuration 
which is attached in a base material 52, and is arranged in the surface of revolution in Rota R1, 
and carries out longitudinal direction contact in a part of rotation [ at least ] of Rota at the rim 
section 57 of Rota in this example, the rim section 57 of Rota R1 — the [ above-mentioned / 
European Patent ] — it has the cam profile for it as indicated by the EP-A -0587031 [ No. ] 
specification at the detail. A leaf 50 is a product made from a conductor, the electric machine 
switch is formed with Rota R1, and this switch is related with the control circuit 2 through the 
electric wire 64. the [ above-mentioned / European Patent ] — the 2nd electric wire 66 has 
grounded the control circuit 2 as indicated by the EP-A -0587031 [ No. ] specification at the 
detail. One step of a motor is determined by the end of a step here. That is, a contact decides 
on the moment of opening again. Moreover, please also care about supplying the pulse of the 
frequency connect with the clock circuit 4 and the control circuit 2 has minded the line 62. 
[0015] In order for a motor to operate proper, it is necessary to excite such a motor near the 
resonance frequency fR. Under the effect of a thermal effect, since a frequency fR is changed 
by the passage of time of a motor again, it needs to supervise the excitation frequency fE which 
an oscillator 1 7 generates. 

[0016] Drawing 2 shows the rotational speed Vm of the motor to the excitation frequency fE 
applied to a motor. The optimum frequency which brings about quick rotation is the resonance 
frequency fR of a motor. 

[0017] For this reason, a control circuit 2 measures the duration of the step of the motor in a 
frequency fE first using above-mentioned leaf / Rota electric machine switch 50, and R1. There 
must be the duration ti required to perform such a step, whenever a motor carries out a step, in 
order for a motor to rotate proper in a frequency fR in the predetermined marginal duration tO 
considered to be still permissible. When the measured duration ti is over the duration tO, so, it 
turns out that the excitation frequency fE which an oscillator 17 impresses to a motor is not 
strictly equivalent to a frequency fR any longer, and that a frequency fE must be corrected. 
Since resonance frequency fR so only changes the rotational speed of a motor gently as for the 
effect of ambient conditions, such as temperature, it asks for the new excitation frequency fE 
near a former thing, for example, fE+delta f, and should just measure duration ti+1 with one new 
step which a motor performs by this new frequency fE+delta f. When duration ti+1 is still over 
the marginal duration tO, it asks for the new excitation frequency fE in hard flow, i.e., fE-delta f. 
It is made to converge gently and the frequency fE which an oscillator 1 7 impresses to a motor 
is adjusted sufficiently precisely, and it manages so that a motor may operate proper and may so 
rotate within the marginal duration tO. 

[0018] The tolerance of a motor of operation is decided to be the range of the frequency to fR- 
delta thru/or fR+delta (refer to drawing 2 ). When the resonance frequency fR given at the time 
of manufacture is 130kHz and the tolerance delta of a motor is **10kHz, the range where a 
motor can operate is set to 20kHz, 120 [ i.e., ], thru/or 140kHz. Subsequently the resonance 
frequency of a motor determines the clock frequency range of an oscillator 1 7. Since the 
frequency of a motor is changed a little, the operating range of an oscillator 17 must be 
determined near the frequency range of a motor in consideration of a certain amount of safety 
margin by the manufacture tolerance of a motor. It is larger than operating range delta, and by 
this example, the operating range of the oscillator 17 found out by the experiment is chosen so 
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that it may come between 100kHz and 163.5kHz. So, tolerance ** of an oscillator is **31. 75kHz. 
[0019] The excitation, the monitor approach, and circuit by this invention It asks for the 
excitation frequency fE in which a motor can operate, namely, a motor rotates it within the 
marginal duration tO quickly. First, subsequently Supervise this frequency fE, and when needed, a 
frequency fE exceeds the marginal duration tO. That is, by adjusting the resonance frequency fE 
impressed to a motor, when the value shown by the measured period t separates from the 
resonance frequency fR of a motor too much, it is designed so that proper actuation may be 
ensured continuously. If it says simply, the approach and circuit by this invention will try to 
remain near the peak of the curve which shows the excitation frequency fE to drawing 2 by 
correcting in a desirable interactive mode. In an advantageous mode, the excitation and the 
supervisory circuit by this invention form a part of control circuit 2. 

[0020] Actuation of a circuit is explained to be an approach below using drawing 3 and the 
abbreviation flow chart of drawing 4 . 

[0021] Drawing 3 is the flow chart which sketched the initialization phase by the circuit by this 
invention. First, in step 1, in order to control the circuit 2 which controls the programmable 
oscillator 17, an initialization parameter is read in the memory Me included in the circuit 2. As 
explained above, these parameters are decided at the time of manufacture of a motor, and 
include resonance frequency fR and the tolerance value delta. 

[0022] Next, the maximum frequency fmax of an oscillator 17 can be determined and this is equal 
to fE+**. However, ** supports the operating range of an oscillator 1 7 as mentioned above. The 
frequency fE supports the nominal resonance frequency fR of a motor, therefore 130kHz. 
Similarly, the minimum frequency fmin can be determined and this is equal to fE-**. A frequency 
fmax is fixed at step 1 of drawing 3 . 

[0023] While a means (refer to 15, 16, and drawing 5 ) to adjust the frequency of an oscillator 17 
is arranged and the motor is not rotating, the parameter which changes a frequency is fixed. This 
parameter is called Delf here and it is beforehand chosen as -2kHz. This parameter opts for 
initial convergence for asking for the frequency in which a motor can operate in an efficient 
enough mode. 

[0024] The flow chart also shows the step to which the approach and circuit by this invention 
operate a motor and which is performed for accumulating. Notation N expresses "no" according 
to a test step, and Notation Y expresses "yes." 

[0025] In step 2, an oscillator 17 is set up so that it may operate by frequency fE=fmax+Delf. In 
this example, it is fE=1 63.5-2=1 61. 5kHz. Subsequently, it is made not to deviate from the 
operating range decided in this frequency fE as compared with the frequency fmin at the time of 
manufacture of a motor in step 3. When a frequency fE is lower than fmin, it turns out that a 
motor stops, this is expressed with "STOP" and the motor is not operating. In such a case, the 
alarm signal expressed with drawing 5 by "ALARM" is given, and it is shown that a motor has a 
defect. 

[0026] When a frequency fE is more than the frequency fmin, the command which rotates one 
step of motors is given. That is, an oscillator 17 serves as ON and a motor is rotated. This is 
expressed with step 4 which serves as "STEP" by drawing 3 . The duration tE which performs 
this step by the motor is measured at step 5. When Duration tE is larger than the marginal 
duration tO, following frequency fE+1=fE+Delf is determined at step 2, and directs to an oscillator 
1 7. Subsequently, step 3 thru/or 5 are repeated on a new frequency. On the other hand, when 
the measured duration tE is less than [ marginal duration tO ], it turns out that the motor is 
operating proper. An initialization phase is completed now and this is shown by "END" by 
drawing 3 . As for this initialization phase, it is desirable to be carried out, when supply voltage is 
received whenever excitation and a supervisory circuit operated for example. 
[0027] In fact, after this initialization phase that is the coarse tuning of the excitation frequency 
fE of the oscillator 1 7 for rotating a motor, are concerned and there is nothing to the effect of 
the ambient conditions to which the resonance frequency fR of a motor is changed, and in order 
to make continuous and proper actuation perform, the monitor phase which amends the 
excitation frequency fE of an oscillator 1 7 is performed. 

[0028] In order to perform this fine tuning, the flow chart which sketched the step which the 
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approach and circuit by this invention perform is shown in drawing 4 . 

[0029] First, in order to correct Parameter Delf and to perform fine adjustment of a frequency, it 
is made to become small with -0.5kHz in step 1. The 1st duration tE of a step measured during 
initialization is stored in Memory S in step 2. The latch register shown by 14 in drawing 5 is 
sufficient as Memory S, and it is explained to a detail below about this. An oscillator 1 7 is **** 
(step 3 reference) about an external command until it generates the next rotation step of a 
motor, since it is here related with the motor which rotates one step at once. The frequency of 
an oscillator 17 is changed into new frequency fE+1=fE+Delf from the initial frequency fE at the 
same time it receives this external command (step 4 reference). Subsequently, in step 5, it is 
confirmed whether, as compared with a frequency fmax and a frequency fmin, this has deviated 
from the operating range of a motor from frequency fE+1 [ new ]. It has deviated from the range, 
and so, when the conditions of step 5 are not fulfilled (shown by the reference mark "N"), a 
monitor phase is stopped (shown at step 4 by the word of "STOP"), and an oscillator 1 7 is reset 
in the excitation frequency fE in the initialization phase mentioned above with reference to 
drawin g 3 . In being still in within the limits, an oscillator 17 is set to ON by this frequency fE+1 
[ new ], a motor serves as ON, and it performs the step of a motor (step 6 reference). The 
duration of this step is measured and it checks that the motor is operating this duration tE+1 
proper as compared with the marginal duration tO (step 7). When duration tE+1 is longer than the 
marginal duration tO, it progresses to step 9 and the value of Parameter Delf is reversed, in the 
same mode as actuation of the circuit in the initialization phase mentioned above, it asks for the 
new frequency of hard flow, and the step mentioned above is repeated. Therefore, change of 
excitation frequency fE+2 serves as hard flow here. 

[0030] On the contrary, when duration tE+1 is shorter than tO, it turns out that the motor is 
rotating proper. Subsequently, in step 8, it evaluates whether it operates more efficiently by 
frequency fE+1 with a new motor as compared with the duration tE which measured duration 
tE+1 beforehand. Continuation optimization of actuation of the motor by convergence to the 
actual resonance frequency fR is attained by the approach and circuit by this invention. 
[0031] Drawing 5 sketches the example of the excitation by this invention for performing fine 
tuning mentioned above with reference to drawing 4 , and a supervisory circuit. 
[0032] The circuit is equipped with D type flip-flop 11, and this is the clocked into expressed 
with CLK, and receives the control pulse signal "STEP" corresponding to step 6 of drawing 4 . 
This input reacts in the first transition of the "STEP" signal. Input D is always logical level "1", 
i.e., quantity. The output Q of D flip-flop 1 1 is connected to the CLR (reversal) input of a 
potentiometer 12 and the 7-bit counter 13. It connects with the latch register 14 which reacts in 
a trailing edge, JK flip-flop 15 to which this also reacts in a trailing edge, and the clocked into 
expressed with CLK of the up down counter 16 which reacts in first transition, and this output Q 
is connected to the verification input "ENABLE" of the programmable oscillator 17. As already 
explained, both the flip-flop 15 and the up down counter 16 form the accommodation means of 
the excitation frequency fE of an oscillator 1 7. 

[0033] A counter 13 measures and compares the duration tE of the step performed with 
threshold value tO. So, the register 14 supports the memory S explained at step 2 of drawing 4 . 
Subsequently to the former value tE, the new value of the counter 13 corresponding to duration 
tE+1 becomes (step 3 reference of drawing 4 ). A potentiometer 12 receives the pulse from the 
clock circuit 4 on the frequency of 1024kHz in clocked into CLK through an electric wire 62 
(refer to drawing 1 ). A potentiometer 12 operates as a potentiometer of 23 and brings a 128Hz 
pulse signal to the output Q2. This output is connected to the clocked into CLK of a counter 13. 

[0034] A counter 13 gives the alarm signal corresponding to the "STOP" command of the step 3 
of drawing 3 "ALARM", when the duration tE required to perform one step exceeds the 
predetermined threshold value tO when a counter overflows namely. The 7-bit value of a counter 
is supported and, so, other outputs of a counter 13 corresponding to the duration of one step 
called Q0-Q6 are connected to input A0-A6 of input D0-D6 of the latch register 14, and a 
comparator 18. Output Q0-Q6 of a register 14 are connected to 2nd input called B0-B6 of a 
comparator 18. Output A>B of a comparator 18 gives the result of the comparison between the 
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7-bit values which the counter 13 and register 14 corresponding to step 8 of drawing 4 give. This 
output is connected to the inputs J and K of JK flip-flop 1 5. The output Q of the JK-flip-flop 
circuit 15 is directly linked with input U/D of an up down counter 16. The value of a counter will 
be fluctuated as a result. Output Q0-Q6 of the up down counter corresponding to a 7-bit value 
are connected to input D0-D6 of an oscillator 1 7. The output Fout of an oscillator 1 7 has the 
frequency fE which the programmable oscillator of a motor impresses. So, an oscillator 17 sends 
out a variable frequency. 

[0035] The D-type-flip-flop circuit 1 1 has another CLR (reversal) input which receives the 
output signal from the "AND" gate 20 equipped with two inputs. The 1st input of the gate 20 
receives a reset signal called RESET (reversal) which an external controller controls. Reset- 
signal RESET (reversal) is also given to the reset input of an up down counter 16 and an 
oscillator 17. The 2nd input of the gate 20 is connected to the "OUT" output of the chattering 
ring prevention circuit 19. By clocked into called CLK, the chattering ring prevention circuit 19 
also receives the 1024Hz clock signal which reacts in a trailing edge. When a piezoelectric motor 
carries out the step of this chattering prevention circuit 19, it reacts on the contact generated 
by the piezoelectric motor. A contact pulse enters from other angle positioning means (50 57) 
through an electric wire 64, as mentioned above with reference to drawing 1 . The "OUT" output 
of the chattering prevention circuit 19 gives off the pulse of short minus, when a motor rotation 
detection contact opens. This pulse interrupts rotation of a motor with the control signal of 
"ROTATE." 

[0036] If it says simply, after resetting "RESET" by the external controller, a motor will serve as 
ON and will perform a step. The "STEP" pulse cancels a potentiometer 12 and a counter 13. JK 
flip-flop 15 makes an up down counter 16 fluctuate according to the result of the comparison 
which a comparator 1 8 performs. As a result, by determining the frequency of an oscillator 1 7 
and giving a pulse through an electric wire 61, an oscillator is operated and a motor is rotated 
(also see drawing 1 ). 

[0037] Since it becomes close to the resonance frequency fR of a motor with as while the 
frequency fE of an oscillator 17 is optimized in an interactive mode as a result of the excitation 
mentioned above, the monitor approach, and a circuit, the effectiveness of actuation of a motor 
becomes very high. Although the gestalt of desirable operation of the excitation by this 
invention, the monitor direction, and a circuit was explained, this invention is not limited to the 
gestalt of operation of this specification shown as an example of un-limiting-of this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic drawing of the piezoelectric motor which can be supervised by 
the monitor approach and circuit by this invention, and its control means. 

[Drawing 2] It is the schematic drawing of the rotational speed of the motor about the frequency 
impressed to a motor. 

[Drawing 3] It is the flow chart which sketched various kinds of steps of the approach by this 
invention, and the initialization phase by the circuit. 

[Drawing 4] It is the flow chart which sketched various kinds of steps of the approach by this 
invention, and the monitor phase by the circuit. 

[Drawing 5] It is the schematic drawing of the example of the excitation by this invention, and a 
supervisory circuit. 
[Description of Notations] 

2 Control Circuit 

3 Output Stage 

4 Clock Circuit 

17 Programmable Oscillator 

50 Angle Positioning Means 
52 Base Material 

57 Angle Positioning Means 
M1 Piezoelectric motor 
R1 Rota 

51 Stator 
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